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(54) IMPROVEMENTS IN OR RELATING TO DOWTH, JOINTING 

(71) I, Adolf Held, of German bores or groovy In the worlqrieces b the re- 
Nationality, of 7201, Schura, Near TuttKngen, gion of the joints, and introducing into the 
Germany, trading as Adolf Held, do hereby cavities a fiqcrfd or paste^like rapid-setting 
declare the invention for which I pray that material 

5 a paumtmay be granted tome, and themetli- Hie prindpd suitable materials lor jointing 50 

od by which k is to be performed to be jar- vrotfcpieces consisting more particularly of 

tfcukriy described in and by the following wood or woodlike materials are thermoplastic 

sta ^ e ° t: "^ # , • . . plastics, such as poiyamide, polycarbonate, po~ 

The invention relates to a method whereby rystyreae, pdyethyfaie. 

10 workpieces consisting of wood or woodUke The large number of plastics materials 55 

materials can be jointed ia a simple and rapid available makes ft possible to adapt die joint 

ma ^ er - „ .„ m t to the most widely varying ixaqtrirements. Thus 

The jomer usually provides, for the purpose it is possible to construct highly rigid ioints, 

of jointing laminar components, mitres at the and also highly resflient joints, as determined 

15 Joint posrf on , which are glued together and by the plasties sdecod. Furthermore, even 60 
stabilised by me use of dowels or tongues m- joins of hingelike construction can be pre- 
setted into bores or grooves. This technique duced, if a Mgdy resilient material, e.g. rub- 
has changed little over a period of centuries, ber, is introduced as the jointing agent 
Although ghies have been developed manufac- The plastics, liquefied at a specific tenmera- 

20 tuffwl from plastics materials, eg. of polyvinyl ture, may be introduced by injection moulding 65 

acetate, epoxy-polyester resin and the Hi, or compression moulding. In the case of joint- 

whtch set in a relatively short time, and also ing vrorfcpieces consisting of woodl&e material 

dowels or tongues consisting of plastics or thermoplastic plastics have hem found conven- 

metal, the actual jointing technique has fent which have a liquid or at least pasty 

25 c h anged very little. It is always necessary tor aggregate condition at a temperature of 200°^ 70 

the parts to be joi nted together to be provided to 250°C and at a pressure of 50 to 400 atcou 
with very accurately fitted bores, grooves and it however also possible to introduce 

dowels, pins or tangoes. liquefied jointing materials at normal pressure. 
It is a main object of the present invention Finally there is the poss&afity of using; joint- 

SO to provide a method whereby, in contra dis- ing agents consisting of a pforaHty of campo- 75 

tincrion to those hitherto known, k is not fan- nents, known per se, whkh only set when the 

portent for the bores or the like cavities and two components are united. In this case the 

the pins and dowels to be placed in precisely two components should he united only when 

predetermined positions. Consequently it can they are introduced into the cavities of the 

35 be performed by unskilled, or at most semi- warkoieces to be jointed, "whereupon they set 80 
skilled labour, without detriment to the quality rapidly, and a ririd or resilient Joint is then 
of the ioint. In fact the strength of the joint produced, -depending upon the choice of the 
is considerably increased, and simultaneously initial substances. 

the standing time required for the setting pro- Whereas drying times of 2 to 8 minutes have 
40 cess, and also the working time necessary for been calculated for joinery work, even where 85 

the preparation, are substantially reduced. the most modern gjues were used, the method 
According to the present invention a method according to the invention permits the setting 

of jointing workpieces consisting of wood or rime, i.e. the standing time, to be reduced to 

of woodlike materials, is characterised by less than 10 seconds. The joint constructed in 
45 forming htercommuzucating cavities, such as this way is furthermore far stronger; this is 90 
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atrributafck to die fact that the fixing agent 
fills all cavities, bores, seams and pores in the 
region of die joint positions. This advantage 
is gained more particularly with the use o€ gor- 
5 ous materials, such as wood chipboards, Which 
are today in large scale use in the furniture 
industry* 

A farther advantage is that Ac method ac- 
cording to the invention makes it possible to 

10 respect ynnrh narrower tolerances, although it 
can be performed by unskilled or semiskilled 
labour. Thus it is only necessary to introduce 
the parts to be jointed into a suitably con- 
structed apparatus, lor which purpose no spe- 

15 cM expert knowledge is required. Hie said 
apparatus consists, e»g., of an injection mou ld- 
fngj pressure y^n tilfHtig or compression mould- 
ing tnachfafc known per se, having one or a 
plurality of devices supported for mo veme nt 

20 into and out of cooperative relation with a 
cavity appropriate thereto in a workniece held 
by clamping jaws and arranged to mtroduce 
rapid-setting liquid or paste-Eke material into 
the canity. m 

25 In one embodiment of the invention, the 
damping jaws are movable relative to one ^an- 
other by compressed air or hydraulic cylinders. 
In order that the generally liquid jointing 
agent, when introduced under pressure, does 

30 not emerge through the seams of the joint posi- 
tions, the clamp jaws are conveniently con- 
structed in such a manner mat they cover the 
Beams of the woApieces to be jointed hi the 
region of the joint positions. ^ 

35 Such apparatus is particularly wett suited 
for series production. However, to enable them 
to be as universal as possible in their applica- 
tion and utilisation, the outlet nozzles arranged 
above and/ox at the side of the damptogtool 

40 are constructed for swivelling and/or vertical 

TTie invention has outstanding importance 
in the jointing of relatively dim laminar wwfc- 
pleces arranged mutually at an angle, more 

45 particularly if the same consist of porous mat- 
erial — mod chipboards. For this pur- 
pose the clamping jaws comprise a stationary 
jaw having abutment surfaces oriented mutual- 
ly at an angle corresponding to the joint angle, 

50 and a clamping jaw displaceahle with res pect 
to the stationary jaw and having pressure sur- 
faces likewise oriented mutually at anangle. 

The technique according to the invention, 
according to which die woriqrieces to be joint- 

55 ed are formed in the region of the joint posi- 
tion with one or a plurality of mutuary merg- 
ing cavMes, such as bores, grooves or the like, 
oriented transversely to the joint surface and 
filled with hardened material, leads to totally 

60 novel joint elements. 

First cf all, it is possible to inject in one 
work stage elements consisting of plastics or 
the like, in corresponding manner to the 
tongue or dowel Joints hitherto known. For this 

65 purpose cavities in the form of grooves or 



bores oriented perpendicularly or at an ap§fe 
to the joint surfaces are provided in Aejcont 
surfaces of the workpieces to he lofated. « 
is also possible, in novel manner, to gfrette 
grooves a doveiafi-^fflped cro^ 70 
by the strength of the joint is considerably in- 
creased* Fmrrholinore, grooves mutually inter- 
secting in the region of the joint surfaces can 
be fifed with the faring agents. , t . 

Lasdy, a type of joint has been devdoped, 75 
wherein grooves mutually merging, have been 
mStted, preferably on die external suifece of 
the workplaces to be jointed, into winch a 
plurality of communicating bores penetrating 
both the wotfts&oes open* An extraordinarily ou 
sable cornerjoint can be obtained by this 
means* 

The method according to the invention 
simplifies and improves not only the jointing 
of laminar wedqpieces, but also the pointing » 
of fillets or strips, as used more particulady 
hi the inanufacture of chairs, frames or the 
like. It is required to joint together three 
or more fiBet-diaped wori^rieces, *g. m me - - 
region of a chair leg, it is merely w^xy 90 
toprwvMe a central worfepiece with a filing 
bore into which there open a plurality ojmn- 
tualy connected bores penetratmg the other 
woriqrieces. By mtiodncing the firing mateml 
in the manner according to the invention, the 95 
three parts become jointed with a strengfc 
winch was hitherto unobtainable by the tradi- 
tional gluing tgriifiiqife; 

Should k be required to construct an even 
stronger joint, according to another proposal tw 
of the invention an aAfitional reinforcement 
In the form of wires or the Mice may be pwwid- 
ed, which am s rnm^^o «^ *mhrrtded m the 



Whereas the proposals discussed herein- 105 
before relate to permanent joins* detachable 
joints according to the present invention are 
discussed hereinheiow. A component for con- 
structing a detachable joint i% e^ 0 the screw, 
andinthe joinery trade the wood screw. Smce HO 
auevwhrcads can only be cut in ertremely hard 
wood, the wood screw has only attained very 
minor importance in joinery technique. For 
this reason it has been replaced by metal ^ 

Jtls proposed by the invention, instead of 
the aid metal fitting?* to provide one of the 
two workplaces of wood or woodl^ matenal 
to be jointed: with one or a pfaaUty of bores 
having female soewdirea ds formed by a hquid 120 
or pasce-lfee ispm^settins material introduced 
m imtram timntraf around cores tooattd in the 
bores, whereas the second workpiece is pro- 
vided with bores corresponding to the said 
screw-threads, for the passage of connecting 125 
bolts. 

A further poSsSbiffity of c o n s tr uc ting a struc- 
ture ™"*p"»"g two wortoieces of wood or 
woodlike material arranged to be detachable 
one from the other consists in providing one DO 
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of the two workpieces wkh bores imo which 
bobs loaned by a liquid or oaste-Kke rapid- 
settmg material and having T-shaped head- 
pieces projecting beyond me surface of the 

5 workpiece* and the other workpiece with lodg- 
ing members formed by a liquid or paste-like 
rapid-setting material incorporated in botes 
and co-operating with the bolts. 
Connecting dements of tins type consisting 

10 cf metal are already known. However* they 
again necessitate a highly accurate tea t meut 
of the workpieces which can be perfonned only 
by skilled labour. 
In order that the invention may be more 

15 dearly understood some emfodtments thereof 
wiU now be described* by way of 
with reference to the accompanying drawings 
in which; — 
Fig. 1 is a plan view of an injection mould- 

20 ing apparatus according to the present inven- 
tion* 

Fig. 2 shows a side elevation of the appara- 
tus of Kg* 1, 

Figs. 3 to 6 show, in perspective* xmtxe 
25 joints constructed according to the invention* 

Kg. 7 shows a perspective view of a frame 
joint according to the invention, 

Fig. 8 shows a joint according to the inven- 
tion, constructed after the fashion of a cross 
30 tongue* 

F^gs. 9 and 10 show two further ways of 
jointing laminar workpieces according vo the 
invention, 

Fi£. Id shows a section of board having the 
35 plastics screwthxead according to the invention* 
and 

Figs. 12 and 13 show two workpieces which 
are to be detachabiy jointed together according 
to the invention. 

40 F*gis. .1 and 2 ilkstrate scbemaricaHy a pre- 
ferred embodiment of apparatus lor peuuuuir 
ing the method of the invention. The appara- 
tus exhibits a clamping tool halving a stationary 
damp jaw 1 and a clamping jaw 2 dfcpfaceable 

45 by means of a co m pressed air or hydraulic 
cylinder 5. Opposite the clamping jaw 2* of 
prismatic construction, is arranged a recess, 
corresponding thereto* of the damping jaw 1* 
in such a manner that two laminar workpieces 

90 3 and 4 to be jointed together can be damped 
between the two jaws. At their joint position, 
the two workpieces to be jointed art provided 
with a groove 8 oriented perpendicularly to 
the mitre cut and penetrating the two work- 

55 pieces 3 and 4* into which liquid plastics mat- 
erial is introduced underpressure through an 
injection nozzle 7. As Figs. 1 and 2 dearly 
show, the injection nozzle is supported by a 
vertically adjustable and laterally swmiKble 

60 arm 6. 

Hie apparatus according to die invention 
may be varied* and possibly augmented by 
further injection nozzles, acc or d ing to the pur- 
pose for which it is used. 

65 Figs, 3 to 10 illustrate a small selection of 



joints whose construction is made possible by 
the method of the invention. For instance* 
Figs. 3 and 4 illustrate tongue feints and angle 
tongue joints, which are constructed by inject- 
ing plastics material in the manner described 70 
above. The arrangement according to Fig. 6 
is distinguished from that according to Fig. 
3 by a cbvendl-fiiiaped cross-section of the 
joint tongue, which increases die strength of 
die fcinc. 75 

1%. 5 ainfitx8fe8 a comer joint, which, it 
would harve been impossible to construct whh 
the hitherto customary means of the joinery 
trade. In this case die laminar workpieces 3 1 
and 4 1 are provided in the region of their joint 80 
positrons with flat superfdal cavities 9, into 
whkb boxes 10 penetrating the corner region 
of the two workpieces 3* and 4 l lame on both 
shies. As directed, Uquefield plasties material 
is introduced under pressure into the cavities 85 
and the bores, and ate 1 hardening produces 
an extraordinarily stafcAe joint. 

The frame joint ilhxstmed in Fig. 7 of the 
drawing is also practicable for the first time 
by virtue of the technique according to the 90 
invention. Frame joints of tbb type are suit- 
able, eg., for the manuJacture of chair frames, 
wherein the members 11 and 12 of the chair 
seat are to be jointed to the upper end 13 
of die chair leg. The central part 13 is provide 95 
ed with a central bore 14* into winch bores 
15 and 16 through the pares 1:1 to 13 open. 
The plasties material injected into and having 
hardened in the boreholes 14 to 16 produces 
a heavy-duty dowel type joint of the parts 11 100 
to 13. 

Further variants of injectaon-^notdded 
tongue joints of plastics materials are dearly 
dhown in the Figs. 8, 9 and 10. Hie proposal 
of Fig. 8 r e pr ese n ts a cross tongue joint* 105 
wherem the tongues 17 and 18 intersect in the 
region of the joint surfaces of the two work- 
pieces 19 and 20. 

In the <snbodBnerits acowding to Figs. 9 
and 10* angled tongues 21, or obliquely at- 110 
ranaed flat tongues 22, are used. 

Whereas the embodiments discussed herein- 
befoce and illustrated in Figs. 3 to 9 serve 
for the fixed, nondetachable* jointing of two 
or more workpieces* proposals for the con- 115 
struction of d reachable joints are EOustrated in 
Figs. Ill to 13. 

A fillet 23 illustrated in Fig. 1*1 is provided 
with a bore into which a female screwthread 

24 of plastics material has been injection 120 
moulded in known manner around a core. If 

a Kgh-$rrength plastics materM is used fox 
this purpose, a metal screwthread can be used 
instead of the cu&Anary wood screwthread 
without difficulty. 125 

Another type of detachable joint is fllus- 
trated in Figs. 12 and 13. Hie workpiece ac- 
cording to FSg. 12 is fitted with plasties bolts 

25 injection moulded into corresponding boxes, 
whereof the protruding headpieces 26 have a 130 
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T-shaped ooss-ssaion, wham can be engaged 
intomelodriiigiiier^^ 
them, m the second worfcpoece Ek&r&m m 



UL 



Kg. 13. The locking jneAers 27 are irdi 
5 tSonrmoolded in dote m the vroApfece fltt»- 
treted in 1%. 13 by the use of «wt*$art cmes 
of salable ctmstruction, Tto csJflSt a top 
aperture 27a, into whidi meted: K can be 
intnKfaceda and a bottom cawty 27b, the <tt- 
10 mension of which corresponds to the warn of 

the neck 265- m t . 

fanning dements of this type amy be jjxscd, 
eg* instead <tf die fittings far beds hahexto 
known and made of nietaL 
15 WHAT 1 CLAIM IS: — 

4. A method of }<»ntmg workplaces conn- 
ing: of wood or of wood&e materia^ charac- 
terised by forming im e r a ii ninum c gtmg c b**- 
ti^srtfhasbaresorgrcKrve^kt^ 
20 in the region of the joints, ami mttodnctag 
into ihe erodes a liquid or paste-like rapid- 
settmg material. . . 

Z The method according to C3afm V*J**£ 
in the iapid-setting material & a thermoplastic 
25 rnaterkl, fog example .p^yam id^ pdyeffltooar 
ate, polystyrene, or pdy d£>fatf- 

3. "Die method according to Uaim l, wnete>- 
in the iairfd-aeaing material is reribettt in me 
set corKliiion, triHser, 
30 4- Tie method according m anjr one of 
OaJms 1 tso 3, wherein me rap&*4et*ing mat- 
erial consists of a plurality of component 
which are ordy united when fanttdutai into 
die cavities and thai set rapidly, foonmg a 
35 rig# or resEeni Joint . 

^Tbememod according to Oaim^wher* 
in the rajM-setting material is hmwhiced mm 
the cavities under pressure, 

6, Apparatus foe performing the meshoa ao- 
40 cordiiJK to any one cf Claims 1 to 5, cflmpris- 

ing Amming jarws sirppoited tt ? fl ^ ve 
movement into and out of dampfeg qtoroi 
with a workplace or worfepieces inctadmg a 
cavity or cavities mm which the r^-*e*tmg 

45 material is to be introduced, ami far «™ J= 
saH cavities a device supported te movement 
into and oat of co^operatrve iebiior^with fte 
cavity appropriate thereto wid arranged to to- 
mKma^^settmg i^ or paate4fce mat- 

50 enalinuo the cavity. 

7. Aipparatos according to Q moy ffl M™ 
the damping jaws are actuable by compressed 
^orhydimiHccyfinctes. 

8 Apparatus according to C» 7, wnerem 
55 me dimming jaws are constrm^ m rj* 

maimer that they cover the seams of the worfc- 
pieces to be fainted m the region rf the joint 

9 Apparatus according to any one of Qaims 
6 to 8, characterized in that die noode or nm> 

60 zles is or are arranged above and/or at me 
ode of the clamping Jaws. 

10. Apparatus according to any one ot 
Claims 6 to % wherein the nozzle or nozzles 
is or are arranged tor swiveffing and/or verti- 

65 cal adjustment relative to the clamping jaws. 



wgEKuuis according 10 any one <tf 
uanm* p to 10, fe jotamg tomnarjrork- 
pieces arrangjd mutually at angles* wlieran 
the damping jaws comprise a sca^^T^ 
having abutment sur&ces oriented mntuaHyjtt 
an angle corresponding to me joint angle, and 
ft jsa^lar^ 

ary Jaiw and having pressure surfaces htartse 
oxJeatfid naimsfly ax an angle, 

Ji A scroccore conrpriring a t leas t two 
^yf<frp*rre nf wood or wooriHke gn^grial joint- 
ed by the method according to any one at 
Qafcns 1cd5, charactered In that the wo*- 
pieces are fanned in the region of the pm 
with one or a plurality of mataaffly mergng 
cavities, such jib bores or grooves, eraattrf 
transverseiy to the jomt surface and^tto tne 
^afcpieces are connected by jqfts 

Jec^ltoaa^wed to set in 4e a^rgmg 

cjivides* t ■>« , 

13. A structure c omprising famai««rflm- 
shaped wmVeces aocadmg to Oem 1^ 
« --—J (jjat the cafvUaes consist or 
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grooves asnmged. perpe nd icn — ^ ^ , 
angle in Ac joining strr&ces <rf me^raqp^oea. 

14 A slimline itcortrdfhg to Cam n J2 or 
Oami 13, cfairactaaaed in that the grooves 
have a dovetail shaped eross-soction. 

05. A stmDtare cocordmg to amr ore ot 
OakBl2tol4, characterized in that the cavj- 
dea condst of grooves mutuaHy intEtaertang in 
the regirmctf the jote surfaces. 

16. A structure B c c o a tm g m anyone or 
fiftfmQ 12 to 15 f charapterised m that the cm- 
ties consist df imfflially merging grooves ar« 
ranged at 4e external surface of the wort- 
rfo« to be Jointed, into wMch open * fto 
ftw ctf ammmnksting boxes penetmMg bod. 
the wockpieccs* 4 - 

17 A stroDtore according to any one ; or 
Claims 12 to comprising fare or nmre 
fiDet-duped wadirkces, charactemzed m mat 
a cectnd worMeoe has a fiMng bore mto 
wbkfa there open a plamBCy of bare mutually 
the lewiafoing jwoakpieces, 
18. A structure asdoonHng to arrywie or 
Oahns 12 to JbS, characterised by reWwe^ 
dement^ e* wares, embedded mto the j«nt- 

tiy mstenaL ^ y 

19 A slimct ure ammrirfng two worfcpieces 

of wood or woocB&e T^^^L^ 
dmcWUe one from the otter, dmocteread 
- in that one of the two woafcmeces has one or 
a pmraEty of bores having fende scrw- 
threads formed by a raj>id.*ettmg ^2^a^- 
rxoduced therein around ft core, and the o&er 
wo&piece has bores ocmspwicKMto said 
bores for the passage of ajrme«cfing t 

20. A structure cuiuyiMng two wtmqaiesces 
off wood or woodlike material arranged to be 
detachable one from die other, dmractenKfl 
in that cae of the two workpieces h^ bores 
into which botes famed by a fiqrid _or f«to- 
fite rapixl-setting materid and having T- 
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shaped headpieces projecting beyond the sur- 
face of the woriqpdece, and die other workpiece 
has loddng mombers formed by a Bqw. or 
paste4ike rapid-setting material trrorpot au al 
in bores and co-operating with the boks. 

21. A joint according to any one of Qafrns 
13 to 20, characterized in ifozz the wofffcpieces 
to be Jointed consist of wood dripfcoard or 
wood flbreboard 

22. A mediod of jointing woripicces of 
wood or woodKke materials substantially as 
herein described -with reference to the accom- 
panying drawings. 

23. Apparatus for jointing worfcpteces of 



wood or woodtike materials constructed and 
arranged to operate substantially as herein de- 
scribed wrth reference to Figs. 1 and 2 of the 
accompanying drawings, 
24. A structure compriswg workpfcees of 



wood or woodlike maitenal jointed i 
ly as herein described with reference to any 
one of Figs. 3 to d3 of the accompanying 
drawings. 

PAGE, WHITE & ftAXRER, 
Chartered Patent Agents, 
27 Chancery Lane, 
London* W&2. 
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